Mortality from lung cancer among urban males has in the last 20 years risen 10-fold in Norway. This fact, seen in relation to the connexion between smoking and lung cancer, makes excessive smoking a serious problem. Understanding the difficulty of making an adult habitual smoker stop smoking, the Norwegian Cancer Society has found it necessary to begin preventive work among the young.
A Committee on the Smoking Habits of Young People was therefore appointed by the Society in 1956. The committee decided to make a survey of smoking habits among children and teen-agers before embarking on an anti-smoking campaign. The methods used and some of the results of this survey are described in the present paper. A more detailed analysis of the material, especially with respect to motivational factors, is to be published elsewhere (Nilsen).
Many surveys have been made in the last few years of smoking habits among groups of adults, but only a few of them specify smoking habits among young people. Kreyberg (1954) used 15-24 years as the lowest age group in his sample from Norway. This is a very wide range, and as the sample consists of seven special groups from the population, it does not provide a representative picture of the smoking habits of Norwegian youth.
In other surveys outside Norway the age group 15-19 years has been the lowest represented in the sample, or the respondents have been asked when they began to smoke. Hamtoft and Lindhart (1955, 1956 ) made a nationwide survey of smoking habits among adults in Denmark, Ossadnik (1954 Ossadnik ( , 1955 in Austria, Haenszel, Shimkin and Miller (1956) in the United States, and Tuyns (1956) in an urban 5 population in Belgium; all these authors used the range of 15 to 19 years as the lowest age group either for current smoking or for the age when the respondents began smoking.
Very few surveys have been concerned with children and young people only, Dybdahl (1957) studied smoking habits among school children in the town of Stavanger, Norway, and the rural districts surrounding it. In Sweden a nationwide survey was made of smoking habits among school children from 10 to 18 years of age (Skolungdomens Roekvanor, 1956) . Smoking habits were included in two Danish surveys of youth (Ungdomskommissionen, 1951; Alkjaer, 1956 ). Jones (1957) made a study of smoking habits among boys in a British secondary school.
Of these surveys the Swedish report has the advantage both of being nationwide and of providing enough data to allow smoking habits at each year of age to be estimated.
The present survey aimed at acquiring information about smoking habits at each year of age from 13 to 19 in the whole of Norway, and is therefore in this respect more like the Swedish survey than any of the others mentioned above.
MATERIAL AND METHODS
The data were gathered through questionnaires.
In order to check the answers and to get more information about smoking habits, a sample of the respondents was also interviewed.
It is difficult to make a survey of smoking habits among children. It is undesirable to mail the ques-respondents are probably "not allowed" to smoke by their parents, an interview at home is not desirable because the parents must not know the answers. The respondents should be able to answer the questions so that no one except perhaps the interviewer knows from whom the individual answers come.
The simplest way to do this is to let the respondents answer the questionnaire anonymously in school, without knowing the questions beforehand, or to interview them one at a time in a separate room in school. By this method only the smoking habits of school children will be surveyed. In spite of this handicap, however, this method was used in the present study. To make a nationwide and reliable survey of smoking habits among all young people, including those who had left school, would have been very expensive and it would have been more difficult to check the reliability of the answers.
Another and more important reason for surveying smoking habits among school children only, is that the practical aim of the survey was to make an antismoking campaign more effective. As a campaign of this kind has to be carried out primarily through the schools, it is the smoking habits of school children which are of especial interest.
The schools from which the sample of respondents was taken, were of various types, including public primary schools, continuation schools, secondary general schools, folk high schools, and vocational workshop and apprenticeship schools.
The numbers in each age group represented in these schools is obtained by comparing the age distribution in the total population with that of the pupils. The age distribution of the sample of respondents from each type of school is used to estimate the age distribution of all pupils attending that type of school.
When the whole population is compared with the school population, we find as would be expected, that children of 13 to 14 years of age are almost fully represented in the schools, while only 10 per cent. of the 19-year-old group is still attending schools of the types sampled.
Although the population from which the sample is taken is therefore not representative of the whole population of young people, we have tried to make the sample representative of this population of young people at school. We have found this especially necessary for the public primary schools, because most of the age groups sampled are to be found in this type of school. The school inspector of Oslo classified the public primary schools into eastern, western, and central districts, and from each group a simple random sample of schools was taken. A sample of classes from the two continuation schools was taken directly from the schools.
For the secondary schools and the two types of vocational school, a systematic sample of classes was taken from the same municipality as those from which the public primary schools were sampled. A sample of folk high schools was taken directly from these schools for the whole country without further subdivision.
* The Seventh Grade includes about half the 13-year-olds; the rest would be in the Sixth Grade. Table I shows the number of respondents in relation to the total number of pupils in the respective classes.
The secondary general schools have been grouped into schools of Oslo and all other schools in the official statistics on education, as Table I shows. The folk high schools are all rural and most of the vocational schools are urban.
The sex and age distribution of the respondents in the respective school types is shown in Table II .
The questionnaires were distributed to the schools with an introductory letter to the teacher and a printed guide which the teacher was asked to read aloud to the class. Every pupil was given an envelope in which to put his questionnaire when it was answered. The envelopes were sealed and then collected in a larger envelope which was sent at once by post to the Norwegian Cancer Society. The answers are shown in Table IV , where respondents who have answered "Sometimes" or "Very seldom" have been called occasional smokers and all types of school in Oslo, other towns, and rural districts were grouped together. The percentages in Table IV were derived from the weighted sums of the number of smokers and non-smokers in each district, using the inverse of the sampling fractions in Table I as the weights in each sex-age group, and dividing by the estimated total population of that group. The formula is simply:
for each sex-age group, where P is the percentage in the sex-age group in Table IV , ri is the number of daily smokers, occasional smokers, or non-smokers among the respondents in the district (i), ni is the total number of respondents and fi is the sampling fraction, both in the same district and in the same sex-age group. The percentages in Table IV are therefore ratio-estimates of the percentages in the respective sex-age groups in the whole school population comprising the types of school from which our sample has been drawn.
The estimate of the variances and standard errors are very complicated in our sampling design. The sample plan was devised to obtain unbiased estimates with the least possible variances, when practical and economical considerations were also taken into account.
The division into districts should have reduced the variances and the cluster sampling should have increased them in relation to the variances in simple random sampling. There is reason to believe that the intraclass correlation in the clusters will not be very much above zero. The total effect of using district cluster sampling with simple random sampling of clusters from every district should therefore probably be a reduction of the variances in relation to simple random sampling.
In the districts where the clusters have been sampled with probability proportionate to the size of the clusters and with subsampling, the variance will be still more reduced. In most of the districts the clusters have been sampled by systematic sampling and it is difficult to make an estimate of the variance from such a sample. We know that if the serial correlation is greater between adjacent sampling units than between units farther apart, the variance will be reduced by systematic sampling in relation to simple random sampling. Since, however, we have no evidence from our material, it will be safer to assume the same variances as if we were dealing with simple random sampling.
From all these facts we may conclude that, if for every sex-age group we use a simple random sample estimate of the variance, we should in most instances be overestimating the real variance.
Comparing Tables II and IV we find that the smallest number of respondents in the sex-age groups we have used is 108. As the standard error a =V/' Qin is maximum when P = Q = 50, we may therefore conclude that for all the percentages in Table IV the standard error will be less than V\ 50 50/108 5. For most of the sex-age groups it will be about 2-5. This means that, for most of the percentages in Table IV , differences between them will be statistically significant at the 0 01 level if they are not smaller than 10.
For the 13-and 14-year age groups the percentages in Table IV are relatively good estimates of the percentages in the whole population in these age groups. But the higher the age group the more biased are the percentages in the Table as estimates of the percentages in the whole age group.
What Table IV tells us, then, is that, among the adolescents still at school, the percentage of daily smokers increases rapidly with increasing age up to the age of 18 where it appears to reach a temporary maximum. The percentage of occasional smokers decreases with increasing age.
To get an impression of smoking habits among all young people, whether at school or not, we may compare the types of school. The number of pupils contributed to our sample by the folk high schools is too small to break down into age groups; for the other types of school Table V shows the percentage of daily smokers among boys by age and type of school.
Relatively few of the pupils in the continuation schools go on to secondary general schools, but they may go to vocational schools or to folk high schools if they continue to go to school at all. A comparison between Tables IV and V, therefore, shows that the increasing proportion of daily smokers with increasing age is probably greater in the whole population of young people than is shown in Table IV for the school population. Thus, Table V shows that the proportion smoking at ages 14 and 15 is greater in the continuation schools, i.e. among pupils relatively few of which will go to another school after leaving the continuation school. With increasing age, therefore, when more and more of the children leave school, there will be relatively fewer smokers left in school, and therefore also fewer in our sample of school children. Table V also shows that there are more smokers in the vocational schools than in the secondary general schools. The pupils in the former group attend school in the evening or one day a week, having full-time jobs as apprentices during the rest of the week. The high incidence of smokers among pupils in this type of school makes it also probable that the percentage of smokers among the senior teen-agers in the population is higher than in our sample of school children. This will be true if the young workers not attending vocational schools smoke as much as those who do.
For the pupils in the public primary schools we may compare urban and rural schools. As Table VI shows, occasional smokers are more common in rural districts than in towns. Analysis of the age (Skolungdomens Roekvanor, 1956) , the other Norwegian survey among school youth (Dybdahl, 1957) , and a Norwegian Gallup poll, shows that this difference is likely to be real, but that it only concerns children under 15 years of age. On the other hand for all daily smokers, and for occasional smokers from 15 years and upwards, the difference is in the opposite direction, and more smokers are found in urban than in rural districts. Our survey also shows that there are more smokers among the parents of children in towns than in rural districts: in Oslo, other towns, and rural districts, respectively, 85, 81, and 70 per cent. of the school children in the Seventh Grade of public primary schools answered that one or both of their parents smoked.
In Oslo, a comparison of the eastern and western public primary schools shows that 35 per cent. of the pupils in the eastern districts smoked occasionally against 23 per cent. of those in the western districts. Here too the difference is in the opposite direction for smoking among parents. In the eastern schools 82 per cent. of the children answered that their parents were smokers, while the corresponding percentage in the western schools was 91.
The group, described as "Daily smokers" is a very heterogenous one including both heavy smokers and those who smoke only one cigarette a day, as well as cigarette smokers, mixed smokers, and pipe smokers.
In the youngest age group pipe smoking is not very common, but among boys it increases from 2 per cent. at the age of 1 3 to 13 per cent. at the age of 18.
The daily consumption of cigarettes in each agc group is shown in Table VII. The formula for the weighted total mean is the same as the formula on page 8, but ri is replaced by EkXik, where xik for each sex age group is the number of cigarettes consumed per day by Respondent k in District (i).
A comparison of Tables IV and VII shows that not only does the number of daily smokers increase with age, but that their consumption increases also. The mean number of cigarettes consumed daily per respondent shows therefore a greater increase with increasing age than the mean number of cigarettes per daily smoker. Among 19-year-old boys the consumption per respondent is nearly forty times as great as among 13-year-old boys. Since the survey is cross-sectional, we cannot determine how the consumption varies with increasing age in individuals. But the results make it very probable that the individual trend is from occasional smoking to daily smoking, and then to an everincreasing daily consumption with increasing age until a maximum is reached.
DISCUSSION
In a survey using questionnaires we have no way of checking the honesty of answers, how well the respondents have understood the questions, and what the correspondents really mean by their answers. The interview material has been used to test the reliability of the written answers.
During an interview one can hope to get at the real meaning of an answer and one can be fairly sure that the answer is honest; the answers from the interviews are therefore more reliable than those to the questionnaires. If the questionnaire answers therefore show the same distribution as the interview answers from the same group of respondents, the reliability of the questionnaire answers is supported. The interviewees who answered "Never" were therefore asked if they had ever tasted a cigarette. To this question many of the respondents answered "Yes". Of the 68 boys interviewed who had answered "Never", 55 had in fact tasted a cigarette, and of the 118 girls, 61 had tasted a cigarette. 
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